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ABSTRACT : PROBLEM TO BE SOLVED: To provide a surface acoustic wave filter miniaturized while 
having satisfactory selection degree characteristics over a wide passband. 

SOLUTION: Concerning the surface acoustic wave filter constituted by forming input and 
output IDT electrodes on a piezoelectric substrate 101 and locating an input IDT electrode 
1 02 and an output IDT electrode 103 with a prescribed distance, the input IDT electrode 
102 is provided with a unidirectional exciting electrode basic cell 104, a first non-exciting 
electrode basic cell 105 and a second non-exciting electrode basic cell 106 and the output 
IDT electrode 103 is provided with a unidirectional exciting electrode basic cell 107, a first 
non-exciting electrode basic cell 1 08 and a second non-exciting electrode basic cell 1 09. 
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mH 6 0 2 2: >T £, . *36St(BfC«i«!B LfcSS* k 

[0044] =SrJ3. -I^^ii. -^ftWtgmffiS* 
-t>p l 0 4^jaig't"tfcPWiSrtt«ffi**-fe;U6 0 l . 
6 0 2tfDHUB+'C«tAflMHB[ttt'f6fcAC 06 

( c ) . 06 ( d ) fcjjstf- «fc 3 £. ■fe/HacHIB6 0 
3, 6 0 4&ft<t*ltfJ:V*. **J» 06 tisirvcti. 1 
ffilsS: A / 4 . £> h i ->{± A / S k L X h t>\ i *U:W 

[004 5] A^ife-S^JiaSTJ I DTfl;1g<7)>:*t> 

I DTW&nft&nmf^frit-CntyiX&tllsb. AT) I 

DT«ffitas* i DT*ffi<oi?"&/5>j&»— Srofi^ttttr 
-HWrStett. A7J I DTm«6kai7J I DT«oi^ 

[ 0 0 4 6 ] 2 fc. US 1 &£V&2cr)$tmmnMl±Tffl 
ffi l4E®c««$;h.-& k LA#. i Wi±W^gi 

o lz±M& «fctA'Tffil03l § ft L«®:iigft3**.$:^fliJS 

3B2iO#l»ie«ffia6*-fc/W7 0 1. 7 0 2. fc&^Jiaj 
MWM 1 J: l k 'Sf? 2 ^|gf@i#t;P 7 0 3.7 
0 4U8fflL*ixX v»T i>#Sfc91i Hfito$MbWI$>;h. 

[0047] ( » 2 crmmmm ) 0 s « . 

I... isc^^t. soi (i:Em*«t"j> 0 . smmw. 

S01 fD±iC, ATJa^ttJTJ 4 V-9-T 4 i??)V Y 5 > 
Xfi-m (WT I DT«®ki-& ) SrJKftU A 
T) I D T1IS 0 2 -i: ft^J I D TttffiS 0 3 £59r^> 
H3i$ «WtTI9tf 4£ k fc: J: oTWtt«BEft7 * /l * 

[ 0 0 4 8 ] 7.7J I DTttSeS 0 2 f±— jjfo&m&WM 
S*-fc/US 04>M1 «»glSi*tA'S 05. S 

0 . -*[S]ttfie*@»*-fe/l'-S 0 4 k m 1 *>#i&s« 
ffii£*Mr/W8 0 5 . &t^<7#H!biB«fiH!*"fc^8 0 
6tJ3V^. ^tL^ix^m^MiV^ ( 1 A) 
:fck LT^S. 

[0049] itJTJ I D TmffiS 0 3 tt— :fr|*H±ia8«ffi 
£#-fc^8 Oltmi ?&m&XB&#-£fr8 0 S . & 

o . -7ji^iiiijettffi**-fe;ws o 7 k m i c7)#aem 



H&fc-fcyl-S OS. &#!K<9#HijSttSS*-te/U8 0 
9(C&^T. -HimiO**-fe'HSlM* ( 1 A ) *S 
*k LTV >£.. ^Jfflg«ffifc{i5¥tt*raiS<7)Jl 

[0050] 09(i±IES*-b^'^>fi[B&0-C'S 0.09 
( a ) ti— #|6]ffli»@mffi3S:*:-fc A S 0 4. 09 ( b ) 

am i o^ije«ffis^-tr./i,s o 5. 09 ( c > j±m2 
<^H^B«aa6*-fc/t-8 0 6 ^-t, 
[ 0 0 5 1 ] 09 ( a ) izte^x . -*mttBieiiaa 

*^8 0 4lil AF*Itw4*O^®tS:*L-Cfc0, IS 
1 wm@f&*f9 0 1 Uffllr^%SfB9 0 1 a k*^«ffiffi 
9 0 1 bfcfcJ:9«l*S*l*. .^2COS®fgM9 

0 2 i±*BV ^S§9 0 2 a k AV^©^9 0 2 b k (C J: 

o m fcz-tih . m i nvsfi&t 9 o i i4±«<ogi s as l 

VM9 0 4 {c^MSix. SS2*)«fiBB*f 9 0 2(iTPJ^) 

5i§asL«S9 0 3fcssa$<x. ^i^«^ti^9oi 

[ 0 0 5 2 ] 09 ( b ) IZ&^X . m 1 ^iiSil 

*-t;P8o 5iz&^xvmiiffimi, 09 (a) izmi 

t— ^[6]ttlJiB«ffi**-«r^S 0 4 kR«T , &&*«. H 

1 <o*ffi*a*t 9 0 1 . aw t H2<7)m@fi9 0 ivm-fift 
m fcT«B<*>§ 1 * aj u«s(c«tt$ #vt v M>&wm* 0 . 

i^SrV*. ^/>. 09 ( c ) tcfcV^T, ^2^D@«@ 
tt*-t/US 0 6 <i. |g 1 ^Pifitffil*-t;k8 0 5k 

[0 0 5 3] 09 (a) fC&WC. »^I19 0 1a. 
9 0 2 aOm®iifS* L 1 . ±lr*1ME9 0 1b. 902 

1^1 i l 9A# <. ff4 L<{±1 • 0*^3. OiOlEH 
k-fS i k J: 0 . AW^r^lSl^-^riPitt^^n 

i|fflir**ffi*&9 0 1ak±VVqtffifB9 02a 
WlBBBRl^ifflv ^«ft*B 9 0 1 b k * V 9 0 2 b <7J 

fflmt r k L. -7flS]14ll®«1iS*-feA'S 0 4 * 2# 
f0tTA/2-fe;WS:#iT. »>m@it9 0 1 akSSl 
«0^ffifi*f 9 0 1 «r#tf A/2-fcA-9 0 5CD£^k«0S 

n. &t» f iiffli^«ffii&9 o 2 a km i <mm%n9 02* 

-t-tf A/2«-9 0 6 <^^4f k <7)raH*- ce . A*, >fl;©& 
90 1 bta5l<?)«ffi*SSt9 0 1 £#tfA/2-fe^9 0 
5 coqfer^ k iO^Pl. &t^AV 902btHl«l 
®^M9 0 2**tt A/2-fe/W9 0 6^^k^H*r 
>3kL^k§. rli« +y3 =t Ot A* <. a</8<iOW« 
^rgtS-r-S. a</3k1-|. l rk(;J; , )«^(^iS^ 
k k 3- 0 . ffl3ft»«rt < . il)fl$#ft«Xft 
*-A^<~r-S.Ck^T'^l). 

[0 0 54] «. i3c0ffl(cMLTWiif. Wilf. * B B B 

mwLtiz&^x. mmmmmhti^x^mmitm <h 

/A ) J» 1 %T'$) 9 . L1+L2 = k 
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«, /3J4I39 (d) t,zir^£o%mmt%Z>. 

m 9 ( ci ) (~& i* >"c . mmt a . /s t a / 1 6 -cji 

t&ftLfcffi, a. ' ( A.. 16). 0/ ( A./ 1 6 ) X'h 
0 . ttWifttittt? (L2/L1) 8K4Ut&!>' 

•fe/l 8 0 4 (cfei, >T . 3M£ft1Btt«)n&4>'&i: Klt^t' 

[ 0 0 5 5 3 BBBUt* ( h/A ) 

Cix<^)a/ (A/16) . 0/ < A/1 6 ) fcJHW 
r #a + y3 J: 0 i A# < . a <>Q OM&tZO V>T 

ttKWJtSs ( h/A ) KMGS2r< R bt'^S . 
[00 56] VXtCO X O C«Mt£fafc5Mt*lIfifc7 -f /l- 

[ 0 0 5 7 ] 0 1 0tC7jrf<7DJ±, ^il^ft^^ats-fc/HZ) 

eie^«"sei-c*>«>. hi o ( a ) a-um^mmmm 

S*-t;L-8 0 4 fc m 1 «fflglil*tA^ 8 0 5 tf>E 

■wt* o > — *i*ittHiiBmas*-fe /u s o 4 

m 1 <?5^B6ie«ffia6*-fe7i'8 0 5^ies$ii-5> . zeom 

i:ISlfiO^)ll}@mffiS*-fe'U8 0 5fc*jft&R9t^i: 

0 5 (c J: ^T6MtraiS*ffi£*-fe^8 0 4 fc 

PI tS-rtttSr* L . -^ri*rtSaSTOHE*H=^8 0 4 # 

C 0 0 5 S ] 4fc . HI 0 ( b ) W-*[6]ttJiJ^2«ffiS 
*-t/W8 0 4 fcf£ 2<r>l$mmMM&**.>\sS 0 6«g£B 

o . —^^mmwmm^)vs o 4 jcs 

*>%fr . -*|SlttBiB«ffiffi*-t:/W8 0 4 £fettS Rlf 
W«k»2^»jfflWaf*-b;i<8 0 6 ('felfSRW* 

4>kiit«flBMR* t seffl-c'ft o s ftmmwmm*-tii s o 
wftmit. t * l , — *-mttis &emffis*-t ;w s o 4 

8536** /V S 0 6 (ciSJxJft&ii. a»^5£*|6llc5fi^E 
[00 5 9] &fe, ftj} I DT1®3 0 3tWLTt±. 

-*i^ntiafiB«ffia*-fe/w8 o 7 &m^^ie«ffis 

sMi/US 0 S . RlfM 2 ^^fi6@S®S*-t/WS 0 9 
A7J I DTH8 0 2<F>— ^f^mf^iMM^fl- 

so 4 tWiicoimmnmm^ji'S o 5 . mt&2<n 
[0060] y±mwLti£ 0 z-xm&mimMm* 

t;H0 4 fc»l<^B»iBlW06#-fcrt'8 0 5 . RtfgS 
2^^Klia«ffiS*H=/U8 0 6 OA* I DTtI 

S02 imtifrti ZtlzX D> WttiSrai£^Rfi+^ «fc 2. 
arimttMAfttt* fr o vi fc £ 1 o f£ft<7) g *JS* J ifij± 

U Sfefcti. mi^l)gm®S*-b/l'8 0 5 . RV 



* I D Tmms 0 2. 803 l*lT'gJtSS2:Sr 0 jg-f d t 
fe: J: 0 . ID T'1S*$ -C'^ 7 ^ ;u^l^-f X^>Jn 

[0061]^^, -*iajfflaS«ffi3fe*:"t:/W8 0 4 i: 
Sl«*Btee«ffi36*-b/l SOS. aiXSI2^HjiBm 
S 0 6 > t± 1 A rtT-pl -§> V •>« AS 

So 

[ 0 0 6 2 ] ^rfe, — *iajltaiBlMa6*-fe^kiSlw 
(ISci: I DT«Srt<oS«ffl«fc:RIL"C«. ^^Jfi^C 

CTTt4s I DTmffili-2T|t!tifflS«»*:-fc;PfcfW 

nm^p . Rvm 2 ^»giii*-t^ 

A / 8 1i«@m*r ^ 5 -ffiti t LT^.T 4> J; < , 
-^ri&HSJiem®«Ofl!lt. Hll ( a ) (c^-TJ: 

0 . 1 a ?uzn—'g,®me>%M%£ 23fs:^r-rs m^ti*j 

tttW:^60 1, &&^I±H1 1(b) (c^-Tio 

tc , 1 af*j i,zm—wM^crmm% * 4 s M^-ras 

[0063] A73^)SV >{4til7] I DTliW^ 

UTfc«b«rir^. 7^/^WtttiA*lDTlBffikaj* 
I DTWM?>tmcr)mf £b-£X'ftt>tlZ>tz#>. A* I 
DTm^ktiJ* I DTSi^i:'*)^ ^Ofi^^tfC' 
+^4^(4. 7v7J I DTtitHJ* I DT«SE^)4f^> 
e>t^-*lz*mwv) I DTH*rIBfiiK<):t\ 
[0064]4^.lllfcJ:l^m2 ^BSfiMJ ±T« 

x -3 iz±ffl#£vn : M<o3i£&Lnmiz®8iztv&\,m 

fcXh-iX i> X < . . ^co*-&{iA* I D Tfi|c7)B 

1 fe J: t«(S 2 C7)^a®«^»*-fe^ 12 0 1, 12 0 

2 . h S V >{ittjl3 I D Tffilcom 1 fe <fc tfSt 2 ^fffljSm 
S36*-fe/W 1203. 1204 fi^tfe^^T v 

[0065] ^rfe. *SSfi^FJ.t;fef>T(i:. — *T*lttBl 
|2«®S*:-fe;P8 0 4 tW- 1 <7)^IIfiB«ffiai*-feyW8 0 

5 {4fs^*ifn(c*f lx m-<ommmik. Ritmzmm 

jB«ffiS*-fe;U8 0 6 iifglW [6jt*f LT£*^#«jS 
i: El 1 3 iZTTCfi 'j t=, aBJt^L 2/L 1 

•Cft6-*t*IttBS«ffi**-fe/V8 0 4 izft LX . m 1 
13 0 1 ^itUt^S: L r 2/L 

[0066] ^£0*&. «^«flSfii 1 30 2 a^€ 
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ffiti 1 3 0 2 biO^PS* rriU 

13 0 1*- 2-Tf 89 LX X/ 2 -b/H 3 0 3 £#;fr . *0 
^Cffifg 1302aiA/2 -tryp 1 3 0 3 k ^Fal 

HSr« r , £VTOBftl 3 0 2 bfc A/2-fcJH 303 
<7)*SSfce>HIIHi8 r k Lfck * . r r(i« r + /3 r «£ 0 
< . a r <0 r<rM&*m&i-h . « r </3 r k 

-r * - k <- j: o ttwmz.m.ti& ztk%*). mmt&ft 
* * . 4*: . m 2 ^tafivstt^-bMifli i o&ae 

«ffiS*-fe;n 3 0 1 k«**r*tfMII3Stfc:fi:->Tv*4. 
[0067] . SMtaftfflfift? -f JMtl, I D 
T«ffi«. 4MBJt*#L2/L lT**-*l*WflilB« 
«l*-fe;P 1 4 0 1 t=*f LT. & 1 «0#BiB«ffi£#-fc 
*-*<«BR<0K«W (Lr2/Lrl) k ( L r 2 a/ 
Lrla) k £^*«S^^#l»Smffi£*-fe^i: 

a-izfc tt h Rmmz^t set tfwca s 
[0068] $.tz. #waxw&&H'b lti±, 01 

4(a) (Ctf-TJ; fi (c. m 1 <0#Elj©M6A/2-fc;P 1 

4 o i w&flBtas 2 coimmnm a / 2 -t/n 4 0 2 k 

SrM^fcflBSt*^ foSUiH 1 ££BBS*SA/2-fe;l' 

14 0 l<V&mte&2<7>$mi8!%MX/2*L)Vl 4 0 2 

[00 69] @14(3^t. S51^BS«ffiA/2 

-t/i 1401 09 ccfc(ti.m i Hie«aa&t:-fe 

MZ& (+£, A / 2 -fc A 9 0 5 k III tlfjtTfc 9 ,. H 2 O 

^iigiEffi a / 2^140 2 am i f&maamm a / 

2^14 0 l<?5^&*«i?flt3a"CftS, 
[ 0 0 7 0 ] sfirt*. *3dl9BlllMC&tvt . a k >3 <7>BQf^ 

5 h / A ifititi X'lrl %X'h 0 , L 1 + L 2 = A /4 k 

<. i/i. Ll + L2i.A/4t^tft'»t(., a< 
/3 * fit £ L X t tft-tf . |h| «<7)^m^f# >b * L & . 

[ 0 0 7 1 ] 5Nfc, ^jfcBBcOStit^SCfcv^li, 
SMk LT* B B B K1££EV^l£flJi*- Lfctf, LiTaO 
i; ^L i , B 4 0-*£Zcr>m<r>&^W8L%m^Xi>W&<7>9i) 
gitf'&blX&e ttz, La 3 Ga 5 S i O^LajGa 
5 . 5 N b 0 . 5 0, 4 . L a 3 T a 0 . 5 G a 5 . 5 0 14 5rk*<75£& 

n&Amxmz x *) mmi<7)fmmmmmix—*m&. 

[0072] *mimi&izt3i+$>w&$kmjii<?>-ijft& 
mmmmmmzm txit. m 1 <rmwsmz^h--n 
mmmm tit* . sPtt^Hig^iig^*^ $ *i 

[0073] 

ClffiHwSWR] £LB£'^:k .Lo^aji -5 iC, 
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[01 ] *wmzt5ft&mi<7mM&m<?m&mw%i7 

[02] ( a ) -*-i*ntniiB«sai*-t ivwvm 
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( c > m20>imigmm£&*.>vifflm 
[03] ( a ) -^ri*ntiiije«aafc*:-fc A'k & 1 

[04 1 *mi<7M&mmmy < frfcvmffimm 
[05 ] —?jm&mmmm^)\s<nm<offi5m 

[06] (a) ljfcRrtfcm©B&2#^SPrS-|aitt 
^H^2|s:-fe./l,-2r^-f0 

( b ) 1 ftftrtt«86iS* 4^^*P5*rttt«fla&*: 
-fcr/U-£5jr3-0 . 

( c ) -■^^mmmmm^^tmif^mmm^ 

( d ) -1?m&BmSB#*frkmjtoGKB6*± 
)Vb 0 2OKB0 

[07 ] *miiztettz& i commmm^mmmmy 
iM8i *miiztevz$&2nmm&m<m&mwtiiy 

[09] ( a ) -^ttHB«ffra-fe/HKttEa 

( b > JB 1 iO^ISjS€S**:-fe^ffitB&0 

( c ) m2c7)^ffljS«S»:-t:A«tB&0 

(d) h/A= 1%-C'<7)a/ (A/16) . /5/ (A/' 

1 6 ) nm.mitmtm*:*-tm 

[010] ( a ) — |*FttaiBM£*-fc A k SS 1 ^ 

lj^!6^*-typ<5DieS0 

( b ) -*i^ttiiaie««a&*:-fc^kij52^B»e«ffis 

[011] ( a ) ~-^ri*rffl8liB*»*:-t^kPt*ri*Itt 
TOSefr-fc A-6 0 1 <7)1E^0 

( b ) — *|6lttjaiSe«ffi**-tr^kP*l6ltt1tffiS*-fe 
A 6 0 2^12*0 

[012] *«^Ktitt&S5 2<7)iaeBiB«0»ttaBBSft 

[013] *n<oii:ajB«ffiaE*-fe/Kofl!i^>»iatiii 

[014] ( a ) ^H)g«ffiK*-fe/U«ffe^tSfi5t0 

( b ) %m&^^^Mrm<rM$m 
[015] te*<^¥ttftaiife7 ^ ivtrtmm 

ioi. soi iEm«^ 

1 0 2, S 02 A.?J I DTtS 
10 3. 8 03 ^ I DT11 

104. so4 -^fammm&wk^A- 
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10 5. 701 
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10 7, 807 
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1 0 9. 704. S 0 9 

2 0 1.502 mi 
20 2, 50 3 minn&tii 
20 3, 5 04 msnmmk 
2 04, 5 0 5. 9 03 Tffil<D3l£ffiL 
205. 5 06. 9 04 ±08091* iti LVM 



80 6, 1202 &2 0&ttmvm 

8 0S, 1 20 3 ffiljfflO^ 1 0# 



1 2 04 iBtrfio3ji2 0# 



30 1a A/4fi«Si 
30 1b A/4(SttBBB 
3 0 2a k/AWCfflt 
3 0 2b A/4WWKS 

5 0 1 -:fir0H£a£#-fcrt' 

6 0 1 W*iaH±«ffi»-fc/l' 
60 2 H*|*Ht«86»-fe^ 
60 3 -fc/lHPi 

6 0 4 -t/lfelPS 

901 hi commit 

901a, 9 02a *0<rtfEffi& 
901b, 902b 3km 

902 m2cowm%*t 
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